Background: Female sex workers (FSW) are at increased risk for HIV and other STI due to occupation-related risks and exposures. Long-distance truck drivers have been implicated in the spread of HIV, but less is known about HIV/STI risks of FSW servicing truck drivers, especially in North America. As part of an international collaborative pilot study, we interviewed FSWs servicing truck driver clients along two major transportation corridors to explore factors associated with recent STI symptoms. Methods: A cross-sectional study of 200 FSW was conducted in Mexico: 100 from Nuevo Laredo (U.S. border); 100 from Ciudad Hidalgo (Guatemalan border). Eligibility criteria included age ≥18 years, speaking English or Spanish, and having ≥1 truck driver client in the past month. The main outcome was reporting any recent STI symptoms, defined as experiencing genital/anal warts, genital ulcers/sores, genital itching, or abnormal vaginal discharge in the past 6 months. Logistic regression was used to identify correlates of recent STI symptoms.
Background
Female sex workers (FSW) are especially vulnerable to sexually transmitted infections (STIs) and HIV and have higher rates of infection than the general population [1] [2] [3] . Due to their occupation, FSW are often exposed to unprotected sex, sex with multiple partners, and substance use [3] [4] [5] . In addition, they are at risk for sexual and physical violence [3, 5, 6] . These factors increase vulnerability to STI/HIV infection.
Migration and mobility have been associated with the spread of HIV and other STIs, especially as mobility facilitates the mixing of sexual networks [7] . Longdistance truck drivers have been implicated in the early spread of HIV in Africa, India, and Asia [8] [9] [10] [11] . Much less is known about the risk behaviors and STI/HIV prevalence of trucker drivers and their FSW acquaintances in the Americas, although reports suggest high transmission potential [12, 13] . In 2002, a study of truck drivers along the Mexico-Guatemala border found that 26% reported sex with a FSW, and only 27% of those reported using condoms with a FSW [14] . In a U.S. study of truckers, one-third reported having frequent sexual intercourse on the road with multiple partners, but few reported condom use [15] . Substance use, especially alcohol use, has also been found to be common among truckers and is associated with unprotected sex [14, 15] . Therefore, high risk behaviors among truckers coupled with their mobility and potential to transmit disease across regions in a short period of time, likely increase the STI/HIV risk to their sex partners.
The STI/HIV vulnerability of FSW servicing longdistance truckers in Mexico is unknown. Among FSW in Mexican-U.S. border cities, HIV prevalence was 17-26 times greater than that of the general Mexican population, and 36% of FSW had at least one bacterial STI [1, 4] . We report results from an international collaborative pilot study evaluating truck drivers and FSW with truck driver clients. The objective of the present analysis was to identify factors associated with recent STI symptoms among FSW who service truckers in order to inform public health interventions to prevent the spread of HIV and other STIs.
Methods

Study population
Cross-sectional interviewer-administered surveys were conducted from August 2009 to January 2010 among 200 FSW (n = 100 in Nuevo Laredo at the Mexico/U.S. border, and n = 100 in Ciudad Hidalgo at the Mexico/ Guatemala border). The Nuevo Laredo/Laredo border crossing is the largest truck freight crossing in North America while Ciudad Hidalgo is located on a major freight corridor between Mexico and Guatemala. Participants were selected through modified venue-based sampling [16] , in which no more than 10 participants were enrolled from any particular site. FSW were eligible for the study if they were ≥18 years-old, spoke either English or Spanish, and worked at a truck stop or had at least 1 truck driver client in the past month.
Data collection
Trained female staff members administered quantitative surveys to collect information on demographics, socioeconomic factors, working conditions, and access to care. Information pertaining to healthcare access was assessed by determining health insurance status, measuring number of gynecologic visit within the last year, and determining if participants had ever been tested for HIV. Deportation was assessed by self-report, and participants were asked from which country and to which country they were deported.
Substance use and sexual risk behaviors were by selfreport. Frequency of alcohol use was dichotomized at several times a week versus once a week or less, as this was the median. Heavy alcohol use was defined as having >4 drinks, as four or more drinks within a two-hour period suggests binge drinking for women [17] . Participants were asked about lifetime use of illegal drugs in general and about specific substances, including marijuana, heroin, cocaine, and methamphetamines. Hard drug use was defined as cocaine, heroin, methamphetamine or amphetamine use. In addition, information about drug use in the past 6 months was collected. Information on sex work practices included place of sex work, average number of partners in the last six months, condom availability, client factors, and substance use before or during sex. Participants were considered to have been forced to have sex if they answered affirmative to the question "has anyone ever forced you to have sex with them using either physical force or emotional pressure"? Presence of a pimp or manager was assessed by asking whether participants had to currently pay someone "like a pimp, manager, or administrator or . . ..share with someone a percentage of the money" that they receive from clients. We also assessed nationality of clients as a previous study of Mexican FSW in border cities showed a greater prevalence of HIV and other STI among FSW with U.S. clients compared to those without U.S. clients [1] .
The main variable of interest was recent STI symptoms, which we defined as having had genital/anal warts, genital ulcers or sores, genital itching, or abnormal vaginal discharge in the past 6 months. Participants were compensated $15 USD for their time. All participants provided informed written consent to participate in the study. The study was approved by the University of California at San Diego Human Research Protections Program and the Ethics Committee of El Colegio de la Frontera Norte in Tijuana, Mexico.
Statistical analysis
The main outcome was recent STI symptoms. To compare differences by STI symptoms, we used Wilcoxon's rank sum for continuous variables and Chi2 analysis for dichotomous variables. We then performed bivariate and multivariate logistic regression to evaluate independent factors associated with the outcome of recent STI symptoms. Only variables achieving a p < 0.10 on descriptive analysis were included in the bivariate analysis. In the multivariate model, we controlled for the demographic factors of age and study site. History of STI diagnosis ever was not included in the multivariate model due to collinearity with the outcome of interest. Missing data in multivariate logistic regression analysis was assigned the null value for conservative estimates.
Results
The average FSW enrolled was single, a median age of 29 years-old (IQR 23-35), had less than a 9 th grade (secundaria) education, and earned 4000 pesos (approximately $300 USD) per month ( Table 1 ). The majority of FSW was born in Mexico, but had been in the current city of residence for less than 5 years. FSW in this study had been in sex work for a median of almost 5 years and had approximately 35 clients in the last 6 months, but this number ranged from 5-350. One-quarter reported never having been tested for HIV, but of those who had been tested, 74% reported that they were tested for HIV within the last year (data not shown). Although most did not have health insurance, only 18% reported no regular access to healthcare, and 92% reported that they had had at least 1 gynecologic visit in the past year.
In terms of substance use, 83% reported heavy alcohol use (more than four drinks on a typical drinking day) and 69% reported drinking alcoholic beverages several times per week. The majority reported ever using illicit drugs, including marijuana. Cocaine was the most commonly reported hard drug used in the last 6 months (n = 42). Alcohol use during sex transactions was common, with 22% reporting always or often using alcohol prior to or during sex work in the last month. Another 14% reported using drugs at least once prior to or during sex work in the last month.
A total of 17% (n = 33) reported having STI symptoms in the last six months, of whom 70% expressed >1 STI symptom. Only 14% of all FSW reported ever being formally diagnosed with an STI. Table 2 shows the unadjusted and adjusted associations for recent STI symptoms. After controlling for age and study site, several different substance use factors remained significant. Lifetime history of drug use more than doubled odds of having recent STI symptoms (AOR 2.3, 95% CI 1.0-5.0), and drug use before or during sex work was an even stronger association with AOR 2.8 (95% CI 1.1, 7.1) having recent STI symptoms. Alcohol use before or during sex work was the most statistically significant association, increasing odds of having recent STI symptoms by 5.3 (95% CI 2.2-12.6). Other significant vulnerable factors included lifetime history of arrest and forced sex, both of which more than doubled odds of recent STI symptoms. FSW surveyed at the Mexico/Guatemala border site were 89% less likely to report STI symptoms than those from the Mexico/U.S. border site.
Discussion
In this study of FSW with trucker clients from two border towns in Mexico, although most FSW did not have health insurance, access to sexual and reproductive healthcare services did not seem to be an issue with the overwhelming majority having accessed gynecologic care and HIV testing within the last year. Despite access to these health services, approximately 1 out of 6 FSW reported recent STI symptoms, with substance use increasing odds of having STI symptoms. The prevalence of heavy alcohol use was common, but only FSW who reported frequently using alcohol within the context of sex work were more likely to report recent STI symptoms. By contrast, drug use at any time (both lifetime history of use and use in the context of transactional sex) was associated with recent STI symptoms. Factors that may indicate increased marginalization from society, including arrest history and history of forced sex, were also associated with recent STI symptoms. In addition, FSW who were surveyed in Ciudad Hidalgo were less likely than those from Nuevo Laredo to report recent STI symptoms.
The link between alcohol and STI/HIV risk has been well established [18] . Several mechanisms have been studied for this association, including behavioral disinhibition while under the influence and the predisposition of a sensation-seeking personality which leads to both increased sexual risks as well as increased alcohol use [18, 19] . Previous studies, not restricted to FSW, have shown that generalized alcohol consumption, as well as consuming alcohol prior to or at the time of sexual relations, increases sexual risk behaviors and risk of HIV acquisition [20, 21] . In this study, while heavy alcohol consumption was not associated with increased STI risk, drinking prior to or during sex work was associated with increased STI risk. The majority of FSW reported their main place of sex work occurred at bars or cantinas where alcohol use is common, if not expected. For FSW hired by the bar or cantina, male patrons often must buy "drinks" for or from the FSW for the opportunity to spend time with them [22] . For FSW who are not employed by the establishment, soliciting clients at bars likely involves sharing drinks together. In several South African studies, drinking alcohol before sex or meeting a sex partner at a drinking establishment has been associated with unprotected sex acts [23] [24] [25] . Because bars were a common place to solicit clients, workplace interventions to improve safer sex practices while under the influence of alcohol, such as increasing condom availability in bar settings [26] , may help decrease the spread of STIs. In regards to drug use, both lifetime illicit drug use and drug use before or during sex work were associated with increased report of recent STI symptoms. In a previous study of FSW along Mexican-U.S. border towns, drug use prior to or during sex has been associated with increased risk of STI [2] . Recent cocaine and methamphetamine use (past month) has also been associated with HIV infection among Mexican FSW [27] . In this pilot study, although several FSW reported recent drug use, namely cocaine and marijuana, neither of these drugs were specifically associated with recent STI symptoms. This is likely due to the small sample size precluding ability to detect a difference. As with alcohol, drug intoxication prior to sex can decrease ability to negotiate condom use and thereby increases STI risk. Cocaine, especially crack cocaine, has been associated with increased STI rates [28] . As cocaine was the most common drug used in our study sample, an intervention to increase condom use among drug users, particularly those who use cocaine, needs to be further explored. Besides substance use, violence or threat of violence against FSW increases STI/HIV vulnerability, largely through decreased ability to negotiate condom use [5, 29] . In this study, history of ever being forced (through either physical or emotional pressure) to have sex was significantly associated with recent STI symptoms. Several studies have shown that women in violent relationships are less likely to negotiate condom use or to refuse sex by HIV-infected partners [30] [31] [32] . This violence can also have long-term emotional or psychological effects, such as decreased self-image and posttraumatic stress disorder and anxiety [29, 33] . Among HIV-infected women, a history of abuse has been associated with decreased HIV medication use which was attributed to decreased self-care [33] . Safer work environments that help reduce sexual violence against FSW have been associated with empowerment of FSW for both the improvement of their working conditions as well as ability to negotiate condom use [22, 34, 35] .
Similarly the criminalization of prostitution or harassment of FSW by police may drive FSW to less safe places, which may increase their risk of violence and impact safer sex practices. One study of Canadian FSW found that those FSW who were working away from main streets because of policing were three times more likely to have unprotected sexual intercourse [5] . In our study, FSW who have ever been arrested were more likely to report recent STI symptoms. Women may be less likely to seek help from law enforcement when assaulted if they have had a previous negative interaction with police. In addition, history of arrest could indicate other risky behaviors, such as drug use, that also increase risk of STI. The convergence of substance use, violence, and HIV/AIDS epidemics, also known as the SAVA syndemic, has been found to be especially prevalent among women within the criminal justice system in the United States [36] . An understanding of the reasons for the association of recent STI symptoms with a history of arrest needs to be further explored as it could indicate either an environmental barrier from harassment by police versus an individual level vulnerability from other factors related to substance use, mental health, and violence as described by the SAVA syndemic.
Interestingly, FSW recruited from Ciudad Hidalgo were less likely to report recent STI symptoms than FSW from Nuevo Laredo. Although reasons for this difference are unclear, a possible explanation may include sexual network differences in STI/HIV prevalence, as one study of FSW along the Mexico-U.S. border showed that FSW with U.S. clients were more likely to have STIs [1] . Due to geographic proximity, FSW in Nuevo Laredo were more likely to have U.S. clients than those from Ciudad Hidalgo. Public health interventions such as STI/HIV screening, safer-sex education, and condom promotion may also differ by area, and these differences likely influence risk behaviors. In our sample, although FSW from Nuevo Laredo were more likely to report access to regular healthcare and to have health insurance than those from Ciudad Hidalgo, FSW at the southern border were more likely to have ever been HIV tested and score higher on the condom efficacy scale (data not shown). Differences in consistent condom use by region may be affected by several different factors including condom availability, peer norms regarding condom use, and public health programs to promote condom use. Thus, not only is access to care important, but effective public health programs to promote HIV/STI prevention and screening are necessary.
There are several limitations that should be considered in the interpretation of our data. As this was a crosssectional study, we were unable to draw any causal inferences. In addition, this was a pilot study with a relatively small sample size, and we therefore may have been underpowered to detect some associations (e.g. specific drug use and drugs used in the last 6 months). Similar to other studies of sexual behaviors and substance use, social desirability may have limited self-report of risk behaviors. In this pilot study, presence of STI symptoms were self-reported and has not been validated as a proxy measure for actual STI prevalence. Certain symptoms which were attributed to being from an STI (e.g. genital itching or abnormal vaginal discharge) could also be caused by non-STI related diseases, such as vaginal candidiasis or bacterial vaginosis. Therefore, self-assessment can overestimate actual STI prevalence. On the other hand, some women may be asymptomatic or not recognize symptoms of certain STI (e.g. HIV, syphilis, and chlamydia), especially in the early stages, thereby underestimating STI prevalence. Lastly, this study only involved FSW servicing truck driver clients and therefore the findings may not be generalizable to FSW in the region without truck driver clients.
Conclusion
Among FSW in Mexico who have truck driver clients, substance use was strongly associated with increased report of STI symptoms. STI/HIV prevention efforts need to address safer sex practices while under the influence of alcohol or drugs. As a majority of the sex work occurred in bars, increased condom availability in bars may be a simple yet effective intervention to increase condom use among FSW [26] . The association history of arrest and/or forced sex with increased STI symptoms may be linked to the SAVA syndemic. Thus providing safe spaces for sex work may help decrease the violence against FSW and empower condom use to decrease STI risk.
